This study was carried out in the field of College of Agriculture -University of Salahaddin in Erbil during the season 2009 -2010 including the evaluation of four hybrids derived from diallel crosses among seven varieties of durum wheat, previously assessed on the basis of combining ability and heterosis of them. The breeding program continued until these hybrids reached the sixth generation, and were compared with three other varieties, two of them cultivated on a large scale. Fifteen traits were studied, including different growth, physiological characters and grain yield and its components. The hybrid (Acsad-65 × Kosem-N) has been selected to continue its breeding in order to adopt a new variety based on its performance superior in most of the studied traits, especially in the productivity score and grain yield and in traits that are showed positive correlation with the grain yield like leaf area index, net assimilation rate, spike length, 1000-grain weight and spikes/m 2 , which had the greatest effect in the prediction of grain yield according to the results of multiple regression analysis.
INTRODUCTION
Durum wheat (Triticum durum Desf.) is usually grown under rain fed conditions in the Mediterranean region where drought and heat stress constrain yield potential during the grain filling period (Simane et al., 1993) . (Spitters and Kramer, 1986) found that the differences in the growth of genotypes contribute to the understanding of differences competitive between varieties of wheat and benefit plant breeders of these differences in the selection which are the most important characters are leaf area index, relative growth rate, net assimilation rate, the movement of dry matter from the source (leaves) to downstream (grain) and flag leaf area and different varieties of wheat in the yield according to the different in these qualities and field characters such as the yield components. The differences between wheat varieties was stated by (Watson et al., 1963 and Langer, 1967 ) that leaf area index, especially after the flowering stage, is the most important specific characteristics of grain yield in cereals. Campbell et al. (1969) , Abd-El-Gawad et al. (1985) , Al-Rawi and Faisal (1995) and Aslam Khan et al. (2005) found difference between the varieties of wheat in the relative growth rate, net assimilation rate and representatives of the transition of dry matter to grains and their contribution to excellence in yield. Grain yield can be expressed as the result of three physiological processes: radiation interception by photosynthetic organs, conversion of the intercepted radiation into dry matter and partitioning of that dry matter, as expressed by harvest index (Hay and Walker, 1989) . The first process is related to the photosynthetic area and, therefore, to leaf area index; the second one is related to photosynthetic efficiency. Total biomass or biological yield is the result of these two processes. Harvest index is the ratio of grain yield to biological yield.
Significant relationship between yield and biomass at anthesis or during grain filling have been reported in bread wheat (Turner, 1997) , and durum wheat (Villegas et al., 2001) . In small grain cereals biomass or leaf area in early developmental stages has also been positively related to grain yield under Mediterranean-type environments, due to the reduction of soil water losses from evaporation and the increase in water use efficiency (Hafid et al., 1998) . Water stress may affect the growth of wheat, but the effects are small when stress occurs in the early stages than when it occurs in the late vegetative phase and during grain filling (Abayomi and Wright, 1999) . Both dry weight per plant and total aboveground biomass are affected by drought as consequence of a decrease in the rate of growth (Villegas et al., 2001) .
Based on the foregoing and because of need to increase the sources of genetic variability and to produce new varieties of durum wheat , this study aims to evaluate the four hybrids derived in the sixth generation, and compared with three other varieties through the study of some of the characteristics of field and physiological relevant direct relationship with grain yield of wheat in order to determine the genetic makeup that would be created in the seventh generation to be selected plants individually and then grown in lines individually and evaluated in subsequent generations to reach in the end to new variety.
MATERIALS AND METHODS
This study was carried out in the field of the College of Agriculture, University of Salahaddin during the season 2009-2010 under rainfall conditions (315 mm) with good distribution registered by meteorological station at the site of the study. Four hybrids in the sixth generation resulting from diallel crosses between seven varieties of durum wheat (Table, 1), which selecting depended on the heterosis, values of selection indices and the measure of productivity scores (Ali, 2006) , allowed the continuation of these superior hybrids until the sixth generation, and by following the Bulk-population method of selection according to the steps of the mentioned process by Poehlman and Steper (1994) .
Grains of the four hybrids with the three varieties (checks), two of them planted on a large scale in Iraqi Kurdistan region (Acsad-65, Cham-3) and (Kosem-N) was obtained from the office of the FAO in Dohuk in 1999 and has demonstrated high efficiency in drought tolerance (Ali and Ismail, 2004) . These genotypes were planted on 10/11/2009 under rainfall conditions in a Randomized Complete Block Design with three replications. The experimental plot comprised of four rows of 2.5 meter length, with 20 cm width in each replication using 140 kg / ha seeding rate, and then Vol. (14) No. (4) 2013 2 irrigated directly to ensure homogeneity of germination and to avoid insect damage. During the period of plant growth to maturity, fifteen traits were studied including various characteristics of growth and physiological characteristics and the yield and its components for the purpose of briefing the full efficiency of the genotypic superior. When the plants arrive to the stage of elongation 50 cm distance were harvested from a lines of moderation in all experimental unit at the nearest distance from the surface of the soil and calculated leaf area using the equation (leaf length × width × 0.95), (Thomas, 1975) an average of ten leaves and then multiplied by the number of total leaves exclusion of the lower dry leaves, then dried in an oven electric models on the temperature of 70 º C for 48 hours to calculate the dry weight.
Table (1): Source and pedigree of durum wheat varieties used as parents in diallel crosses (Ali, 2006) . Hunt (1982) .
-Dry Matter Translocation (DMT) (kg / ha): were calculated in applying the following formula mentioned by Papakosta and Gagianas (1991) . DMT = DM anthesis -(DM maturity -grain yield) -Contribution of pre anthesis assimilation to the grain (CPAAG %): were calculated in applying the following formula mentioned by (Papakosta and Gagianas, 1991 (4) 2013 1 (GN) and 1000 grain weight (1000-GW) (g)]. As well as biological yield (BY) (kg / ha, grain yield (GY) (kg / ha), harvest index (HI) and the measure of productivity score (PS) which is the sum of the components (Biological yield + grain yield + harvest index), which can be relied upon to differentiate between genotypes without resorting to building election indices (Ali, 2004) . Data analyzed statistically and Duncan Multiple Range Test was used to determine the significance of the differences between the average traits of genotypes, and the correlation coefficients between traits was estimated to determine the nature of the relationship between studied characters. as well as the analysis of multiple linear regression to demonstrate the effect of each of these characteristics in determining the grain yield.
RESULTS AND DISCUSSION
Four hybrids and three varieties showed significant differences in all the characters for the analysis of physiological growth. The hybrid (3 × 4) showed superiority significant on all other genotypes and gave 45.75 cm 2 for the FLA, 3.95 for LAI, 0.059 g/g/day for RGR, 11.99 mg/cm 2 /day for the NAR and 175.8 g/ha for DMT, except in CPAAG whereas the hybrid (1 × 6) gave highest value (Table, 2 ). The results indicated that the hybrids (1 × 6) and (2 × 3) ranked second after (3 × 4) in all of these characters. On the other hand the genotype (4 × 6) has lower values in most of the physiological characters. Other researchers have stated that there were differences between varieties of wheat in such characters included in their studies (Al-Rawi and Faisal, 1995 and Aslam Khan et al., 2005) .
Results in table (3) show the values of hybrids and varieties for some growth characters, grain yield and its components and productivity score. The significant superiority of the variety Kosem-N in plant height (95.5 cm), followed by Acsad-65 which reached to 91.0 cm. The hybrid (3 × 4) showed high significant superiority for the characters, SL, SN/m 2 , GN, 1000 -GW, BY, GY, HI, and PS gave 7.3 cm, 354.8 spike/m 2 , 43.5 grain/spike, 48.3 g, 8717.5 kg/ha, 4292.5 kg / ha ,49.3% and 13059.3, respectively. It seems clear, the cumulative effect of the superiority of the hybrid (3 × 4) in many of the characters that have direct relationship to the efficient photosynthesis, such as relative growth rate, net assimilation rate, flag leaf area and dry matter translocation, which have effective role to improving the components of grain yield and grain yield as a final product, these results has been reported by others (Turner, 1997 and Villegas et al., 2001) who found that there was a correlation between high grain yield of wheat and accumulated dry matter in grains during the flowering and grain filling period. Means in each column followed by the same letter are not significantly different at the 5% probability.
Simple correlation coefficients between all possible combinations of the fifteen characters are shown in Table ( 4), in which they can select any of the characters of the high effect or importance on grain yield, also according to these estimates, particularly among the characters that showed positive correlation with the grain yield or components of productivity score (grain yield, biological yield and harvest index) and among these components, which also determined the most important components to be included multiple regression equation, which will be adopted as a criterion to differentiate between genotypes. Results indicated that biological yield is positively and significantly correlated with all the characters except with harvest index, which was negative and significant, and this is normal, because it is usually under the water deficit, dependent on rainfall, the increase in vegetative growth may damage the plant from a depletion water prevented a lot of tillers or vegetation growth to give a mature spikes view of the lack of moisture, especially in the grain filling period. Many studiescarried out with modern varieties have reported significant correlations between biological yield and grain yield (Ramos et al., 1985; Turner, 1997; Villegas et al., 2001 and Moragues et al., 2006) . Grain yield showed .49 b FLA= Flag leaf area; LAI= Leaf area index; RGR= Relative growth rate; NAR= Net assimilation rate; DMT= Dry matter translocation; CPAAG= Contribution of pre anthesis assimilation to the grain. Means in each column followed by the same letter are not significantly different at the 5% probability. Table ( positive and significant correlation with most of the characters except with CPAAG and plant height and positive but not significant with harvest index. With regard to correlation between productivity score components, it is noted as positive with the exception of the negative correlation between biological yield and harvest index. Therefore, Thomas and Tapsell (1985) reported that the effectiveness of the selection depend on the knowledge of the correlation between the selected characters showing the importance and usefulness of the positive correlation between some of the characters in improving the one due to other. Hence the important of positive correlation between grain yield and its components (the number of spikes / m 2 , the number of grains / spike and 1000 grain weight), these results are in agreement with the findings (Ozkan et al., 1997 and Ali, 2002) . The positive and significant correlations between the characteristics of physiological growth analysis (LAI, FLA, RGR, NAR and DMT) as well as they correlated positive with grain yield, productivity score and biological yield. The analysis of regression variance (Table, 5 ) showed high significant effects of the variance ratio which is interpreted by the independent variables of the variation of the dependent variable. From the results of this analysis, which presented in Table  ( 6) and based on the values of statistical t test and significance level special for (Beta) value in the last two columns where the value of (Sig.) interview any of the (Beta) values is less than 0.05, this means that the character corresponding of these valueshave an effect statistically significant, it is clear that the estimated relative to the independent variables in predicting the values of the dependent variable identified by (85%). We can also identify any variables that have a greater effect on grain yield through the values of transaction characters (Beta) corresponding to each of them (where weights Beta regression coefficients record standardized coefficients or direct effects as known path coefficients). The biological yield showed highest direct effect on grain yield (0.694) because the value of (Beta) corresponding is the largest, followed by net assimilation rate (NAR), and spike length (SL), while the effect of in are These results is positive but has not reached the significant level. 2 ). Based on this equation and give importance to the attributes of the BY, NAR and SL addition to taking the values of productivity score and grain yield of genotypes into account, we can select the hybrid (Acsad-65 × Kosem-N) which was superior in all these criteria to continue its breeding using bulk method in a view to adopting a new variety of durum wheat suitable for rainfall conditions . 
